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§9. Positron Source Available for Positron 
Annihilation Measurement 
Kawano, T., Uedono, A. (University of Tsukuba), 
Sakuma Y. 
Through Doppler-broadening-measurement of 
511 keY gamma ray emitted from positron-electron 
pair annihilation in ZrNi alloy, it was shown that 
S-parameter decreased from 0.4607 to 0.4529 by the 
alloy being used in methane decomposition process, 
in the last report ( 1998) . Where S-parameter is 
defined as the ratio of the central area to the entire 
area under the photo peak of annihilation gamma ray. 
Moreover, also shown the positron life time in the 
alloy lengthened from 0.154 ns to 0.163 ns and 
besides another one of 0.405 ns appeared. These 
results suggest that the positron annihilation 
technique will be successfully applied for 
investigating the feature of materials such as ZrNi 
alloy. In our case, the alloy was taken up and 
examined with view to developing decomposition 
process, which convert a hydrogen compound into a 
form of hydrogen molecule. Accordingly, 
development of a set of positron annihilation 
measuring system must be meaningful for studies of 
materials related to hydrogen process including ZrNi 
alloy at the national institute for fusion science 
(NIFS). 
The positron annihilation apparatus is one of 
radiation measuring devices which is usually used in 
radiation facilities because the measurement using the 
device is often followed by handling unsealed 
radioisotope to make a radiation positron source. 
However, there is no such radiation facilities in the 
NIFS. In consequence any handling of unsealed 
radioisotope is impossible at this moment in time. So 
we have to construct a positron annihilation 
measuring system to be available in ordinary facilities 
differ from radiation facilities. To realize this, a 
positron source have to be a sealed one and its 
radioactivity have to be less than 3.7 MBq (100 
fl,Ci) from the demand of radiation protection 
relating regulations in Japan. Therefore, we planed to 
manufacture such a radioactive source by placing an 
order with the Japan Radioisotope Association. 
The source was made by depositing a drop of 
22 N I· a so utlOn on a sheet of thin film. The shape of 
the source is like a coin with 35 mm in diameter and 
its radioactivity is about 447 kBq with an active area 
of '"'-' 3 mm in diameter. Kapton thin film 
(polyimide) were used as substrata of the source. 
The Kapton film have been made available to 
backings or enclosure materials because a 
positronium is hardly formed in the Kapton film, 
400 
where the positronium have a life time of longer than 
around 400 ns and will be a great hindrance to 
analysis of a lifetime spectrum. 
To confirm the safety, the source was 
undergone the wipe test, which is one of leakage and 
contamination tests provided by the International 
Organization for Standardization (ISO 9978). The 
ISO has proposed a system of stringent tests for 
leakage of sealed radioactive sources produced 
respectively based on safety requirements. Those are 
Wipe test, Immersion test, Bubble test and Emanation 
test. In the case of our radioactive source, the wipe 
test was performed by the manufacturer ( AEA 
Technology QSA GmbH) and the Japan 
Radioisotope Association. In the wipe test, the source 
was wiped with a swab of tissue, moistened with 
ethanol or wafer. It was certified that the activity 
removed was sufficiently smaller than the limit value 
of 185 Bq. The result showed that the source can be 
treated as an sealed radioactive source in ordinary 
facilities. Then, the source was measured by use of 
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Fig.1 Gamma ray spectrum of the 22Na 
sealed source 
2000 
our own developed measuring system and computer 
program, and a gamma ray spectrum as shown in 
Fig.1 was obtained. The . measuring device and 
program are in the middle of development, which 
will be introduced in the future report. 
